1. Introduction. Let X lt X 2 , " ,X n be mutually independent random variables with the common cumulative distribution function F(x). Let X*,X*, "',X* be the same set of variables rearranged in increasing order of magnitude. In statistical language X u X,, , X n form a sample of n drawn from the distribution with distribution function F(x). The empirical distribution of the sample X u •• ,X n is the step function F n {%) denned by A. Kolmogorov developed a well-known limit distribution law for the difference between the empirical distribution and the corresponding theoretical distribution, assuming F(x) continuous: Equally interesting is Smirnov's theorem:
In this paper we shall study the ratio of the empirical distribution to the theoretical distribution, and evaluate the distribution functions of the upper and lower bounds of the ratio. We shall prove the following four theorems. 
2. An elementary lemma. We shall use the following lemma. 
Proof. Let /(«) be a polynomial whose degree is less than &. Then JSΓow we can directly obtain (2) and (3):
3. Proof of Theorem l First we consider the case z ^ 1. Let be the largest root of the equation
Since F is continuous, y k is well defined. Now we evaluate probability of the inequality (6) sup ΣΆ
0^F()^F(X)
that is, the probability that there exists an x such that
By the definition of F n , F n (x Q ) = kjn for some k, so that F(x Q ) -kfnz. Therefore we can take x 0 as one of y k . In other words, for one value of y k we have occurs. Generally the A fc are not mutually exclusive events so that the additive law is of no use. We may, with the help of an associated set of mutually exclusive events, deal with this situation. Put
FM) = -
where A denotes the complementary event of A. We have
If we employ the following conditional probability formula, we can evaluate P(u k ).
Now A k occurs if k of the n observations fall to the left of y k , and n -k to the right; hence nz / \ nz And P(A k I A r ) is the probability that of (n -r) observations, known to lie to the right of y r , (k -r) lie to the left of y k and n -k to the right. The probability of occurrence of an event, whose value is greater than or equal to y r and is on the interval y r^x ^ y k is
If we employ the notation
we get Equation (10) can be reduced to
= Σ PK)
Hence P,(l) = fc fc /^! and P,_ r (l) = (k -r)*-r /(fc -r)!. By (3) of our lemma we know that Proof of Theorem 2. Since the ratio is nonnegative, the probability of the inequality is zero if z ^ 0. Under the condition z > njc, we know that the event {sup o<r{x)^e ι n F n (x) IF(x) Ξ> z} is still equal to Σt=i A by the result of Theorem 1. Suppose 0 < z ^njc. Then Since P{U k ) has been computed, we need only evaluate P(C/ c *). We have Theorem 3 is a special case of Theorem 4 under the condition c = n. In fact, by (4) of our lemma, setting z = 1, we deduce Theorem 3 as follows:
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